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The asymmetric unit of the title compound, CnHn^C^-- 
0.25H 2 O, contains two independent organic molecules and a 
water molecule, which lies on a twofold rotation axis. The side 
chains of the two molecules have slightly different orienta- 
tions, the C=N-N— C torsion angle being -163.03 (15)° in 
one and —177.52 (14)° in the other, with each adopting a trans 
configuration with respect to the C=N bond. In the crystal, 
molecules are linked into chains extending along b by N— 
H- ■ O, O— H- ■ N and O— H- ■ O hydrogen bonds and in 
addition, four intermolecular C— H- ■ -it interactions are 
present. 

Related literature 

For general background to Schiff bases, see: Cimerman et at 
(1997); Offe et at (1952); Richardson et at (1988). For related 
structures, see: Shang et at (2007); Tamboura et at (2009). 



O 




Experimental 

Crystal data 

CHHHN3O2-0.25H2O 
M r = 886.93 
Monoclinic, C2/c 
a = 27.842 (2) A 
b = 11.7574 (11) A 
c = 18.565 (2) A 
P = 130.558 (5)° 



V = 4617.2 (8) A 3 
Z = 16 

Mo Ka radiation 
fi = 0.09 mm -1 
T = 223 K 

0.21 x 0.17 x 0.15 mm 



Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
7mi„ = 0.977, r m „ = 0.989 

Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.124 

S = 1.05 

4052 reflections 

298 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



21333 measured reflections 
4052 independent reflections 
3083 reflections with / > 2a(J) 
R<„, = 0.029 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.16 e A~ 3 

Ap mi „ = -0.19 e A~ 3 



Cg4 and Cg5 are the 


centroids of 


the C16-C19/N4 and C12- 


-C17 rings, 


respectively. 










D-H ■ A 


D-H 


H-A 


D- ■ A 


D-H. - A 


N1-H1-03' 


0.86 


2.15 


2.9426 (18) 


154 


OlW-mWA- ■ N2" 


0.93 (2) 


2.19 (2) 


3.0773 (17) 


161 (2) 


oiw-mwA- ■ or 


0.93 (2) 


2.60 (2) 


3.2217 (14) 


125 (2) 


N6-H6-01W 


0.86 


2.17 


3.0087 (17) 


166 


C7-H7- ■ -Cg4 m 


0.93 


2.85 


3.594 (3) 


137 


C9-H9- ■ Cg5"' 


0.93 


2.74 


3.537 (3) 


145 


C22-H22/1- ■ Cg4 iv 


0.96 


2.92 


3.555 (4) 


125 


C22-H22/1- ■ Cg5 iv 


0.96 


2.86 


3.796 (3) 


125 


Symmetry codes: (i) 


-x + 1, -y + |, ■ 


-z + i; 00 


-x + % -v + i, - 


-z + 1; (m) 


—x, y — 1, — z + 1; (iv) — x 


f l,y + i-z + 


l 

2- 







Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank the Science and Technology Project of 
Zhejiang Province (grant No. 2007 F70077) and Hangzhou 
Vocational and Technical College for financial support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZS2120). 
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(£)-Methyl A^-[(l//-indol-3-yl)methylidene]hydrazinecarboxylate 0.25-hydrate 

L.-R Lv, T.-M. Yu, W.-B. Yu and X.-C. Hu 

Comment 

Schiff bases have attracted much attention due to their potential analytical applications (Cimerman et al. , 1 997). They are also 
important ligands, which have been reported to have mild bacteriostatic activity and are used as potential oral iron-chelating 
drugs for genetic disorders such as thalassemia (Offe et ah, 1952; Richardson et al. , 1988). Metal complexes based on Schiff 
bases have received considerable attention because they can be utilized as model compounds of active centres in various 
complexes (Tamboura et al, 2009). We report here the crystal structure of the title compound C11H11N3O2 • O.25H2O. 

The title compound (Fig. 1) has two independent, but almost conformationally identical molecules in the asymmetric unit, 
together with a water molecule of solvation which lies on a twofold rotation axis. Each molecule adopts a trans configuration 
with respect to the C= N bond. The N2/N3/O1/O2/C10/C11 and N5/N6/03/04/C21/C22 planes form dihedral angles of 
20.39 (6)° and 16.57 (6)°, respectively, with the CI— C8/N1 and C12— C19/N4 planes. The dihedral angle between the 
two independent benzene rings is 64.06 (4)°. The bond lengths and angles are comparable to those observed for methyl 
A^-[(iT)-4-methoxybenzylidene]hydrazinecarboxylate (Shang et ah, 2007). 

The molecules are linked into chains extending along the b axis by N — H-O, O — H - N and O — H-0 hydrogen bonds 
(Table 1 and Fig. 2). In addition, four intermolecular C — H- -7t interactions are present. 

Experimental 

lH-Indole-3-carbaldehyde (1.45 g, 0.01 mol) and methyl hydrazinecarboxylate (0.90g, 0.01 mol) were dissolved in stirred 
methanol (15 ml) and left for 3.5 h at room temperature. The resulting solid was filtered off and recrystallized from ethanol 
to give the title compound in 93% yield. Single crystals suitable for X-ray analysis were obtained by slow evaporation of 
an ethanol solution at room temperature (m.p. 465-467 K). 

Refinement 

The water H atom was located in a difference Fourier and both positional and isotropic displacement parameters were 
refined. Other H atoms were positioned geometrically (N — H = 0.86 A and C — H = 0.93 or 0.96 A) and refined using a 
riding model, with Ui S0 (H) = 1.2t/ e q(C,N) and 1.5{/ e q(C met hyi). A rotating group model was used for the methyl H atoms. 



Figures 




Fig. 1 . The molecular conformation and atom numbering scheme for the two independent or- 
ganic molecules and the water molecule of solvation in the asymmetric unit of the title com- 
pound. The water molecule lies on a twofold rotation axis and the hydrogen bond is shown as 
a dashed line. Displacement ellipsoids are drawn at the 30% probability level. 
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Fig. 2. Part of the crystal packing of the title compound in the unit cell. Hydrogen bonds are 
shown as dashed lines. 



(f)-Methyl iV'-[(1 H-indol-3-yl)methylidene]hydrazinecarboxylate 0.25-hydrate 



Crystal data 
C11H11N3O2O.25H2O 
M,.= 886.93 

Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 27.842 (2) A 
b= 11.7574 (11) A 
c= 18.565 (2) A 
(3= 130.558 (5)° 
V= 4617.2 (8) A 3 
Z= 16 



F(000) = 1864 
D x = 1.276 MgnT 3 
Melting point = 465-467 K 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 4052 reflections 
6= 1.9-25.0° 

H = 0.09 mm 1 
7=223 K 
Block, colourless 
0.21 x 0.17 x 0.15 mm 



Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 

r min = 0.977, r max = 0.989 

21333 measured reflections 



4052 independent reflections 

3083 reflections with / > 2a(7) 
flint = 0.029 



h = -33-^33 

Jfc = -13-»13 
/ = -22-^22 



Refinement 



Refinement on F 



Least-squares matrix: full 
R[F 2 > 20-CF 2 )] = 0.040 



wR(F z ) = 0.124 

S= 1.05 

4052 reflections 
298 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F o 2 ) + (0.0709P) 2 + 0.7592P] 

where P = (F 0 2 + 2F e 2 )J3 

(A/a) max < 0.001 

Apmax = 0.16eA~ 3 
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1 restraint Ap min = -0. 19 e A 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IJJ 

^iso ' *^eq 


CI 


0.37219 (7) 


0.37491 (12) 


0.56024(11) 


0.0531 (4) 


H1A 


0.4010 


0.3162 


0.5814 


0.064* 


C2 


0.30987 (8) 


0.35174 (15) 


0.51235 (14) 


0.0696 (5) 


H2 


0.2965 


0.2765 


0.5014 


0.083* 


C3 


0.26622 (9) 


0.43864 (17) 


0.47977 (16) 


0.0820 (6) 


H3 


0.2242 


0.4201 


0.4476 


0.098* 


C4 


0.28342 (9) 


0.55074 (16) 


0.49370 (16) 


0.0789 (5) 


H4 


0.2539 


0.6085 


0.4715 


0.095* 


C5 


0.34667 (8) 


0.57480 (12) 


0.54227 (13) 


0.0584 (4) 


C6 


0.39200 (7) 


0.48869 (12) 


0.57692 (10) 


0.0475 (3) 


C7 


0.43931 (9) 


0.65934 (14) 


0.61492 (13) 


0.0665 (5) 


H7 


0.4696 


0.7161 


0.6391 


0.080* 


C8 


0.45160 (7) 


0.54508 (13) 


0.62345 (11) 


0.0522 (4) 


C9 


0.51368 (7) 


0.50072 (14) 


0.67094 (11) 


0.0552 (4) 


H9 


0.5470 


0.5521 


0.7009 


0.066* 


CIO 


0.60747 (8) 


0.27236 (15) 


0.71437 (11) 


0.0607 (4) 


Cll 


0.69308 (11) 


0.1737 (2) 


0.7468 (2) 


0.1228 (10) 


H11A 


0.7380 


0.1807 


0.7843 


0.184* 


HUB 


0.6730 


0.1700 


0.6809 


0.184* 


H11C 


0.6839 


0.1056 


0.7644 


0.184* 


C12 


0.10157(13) 


0.8858 (2) 


0.10052 (18) 


0.0940 (8) 


H12 


0.0845 


0.9202 


0.0432 


0.113* 


C13 


0.15456 (13) 


0.9284 (2) 


0.1845 (2) 


0.0928 (7) 


H13 


0.1743 


0.9920 


0.1842 


0.111* 


C14 


0.17960 (9) 


0.87807 (16) 


0.27089 (15) 


0.0760 (5) 


H14 


0.2158 


0.9085 


0.3271 


0.091* 


C15 


0.15154 (7) 


0.78446 (14) 


0.27389 (12) 


0.0591 (4) 


H15 


0.1682 


0.7524 


0.3318 


0.071* 


C16 


0.09771 (8) 


0.73753 (14) 


0.18920 (11) 


0.0575 (4) 


C17 


0.07411 (10) 


0.78978 (18) 


0.10343 (13) 


0.0741 (5) 


C18 


0.01498 (10) 


0.6371 (2) 


0.06843 (15) 


0.0889 (7) 
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A A 1 AO ^7\ 

— U.UlUo ( I) 


A AIO/1 /^0\ 

u.ujy4 (0 j 


— U.U2U2 (6j 


M/1 

JN4 


a Aogi /i o\ 
U.Uooi (1.3) 


A 1 T A/T / 1 n\ 

U. 13Uo (1 /) 


A A/1 -T/T /Q\ 

U.U4 lb [y ) 


A A/1 11 /1 0\ 

U.U431 (1Z) 


A AT/I 1 /1 A\ 

U.U341 (1U) 


n (V1 1 /; 
U.UUlo (lUj 


IN J 


U.Uj4Z (5 J 


U.U43D y 1 ) 


a A700 (\ r\\ 
U.U /oZ (1UJ 


A AAT 1 (£\ 

U.UUZ1 \P) 


A A/1 1 A ZO\ 

U.U41U (0 J 




No 


u.Uo4/ (y) 


A A A 1 O /"T\ 

0.0428 (7) 


A AOAA /1 1 \ 

u.u&yy (ii) 


A A 1 T 1 \ 

-U.U131 (0) 


A A A O/Z /fl\ 

0.0486 (9) 


-U.U0/1 (/) 


Ol 


0.0685 (8) 


0.0574 (7) 


0.0732 (8) 


0.0012 (6) 


0.0321 (7) 


0.0016(6) 


02 


0.0550 (8) 


0.1026 (11) 


0.1118(11) 


0.0021 (7) 


0.0465 (8) 


-0.0286 (9) 


OIW 


0.0567 (9) 


0.0410(8) 


0.0685 (10) 


0.000 


0.0412(8) 


0.000 


03 


0.0713 (8) 


0.0426 (6) 


0.0865 (9) 


-0.0090 (5) 


0.0468 (7) 


-0.0039 (6) 


04 


0.0910(10) 


0.0490 (7) 


0.1064(11) 


-0.0161 (6) 


0.0684 (9) 


-0.0004 (6) 



Geometric parameters (A, °) 








CI— C2 


1.367 (2) 


C13— H13 


0.9300 


CI— C6 


1.403 (2) 


C14— C15 


1.372 (2) 


CI— HIA 


0.9300 


C14— H14 


0.9300 


C2— C3 


1.390 (3) 


C15— C16 


1.399 (2) 


C2— H2 


0.9300 


C15— H15 


0.9300 


C3— C4 


1.368 (3) 


C16— C17 


1.409 (2) 


C3— H3 


0.9300 


C16— C19 


1.442 (2) 


C4— C5 


1.389 (2) 


CI 7— N4 


1.382 (3) 


C4— H4 


0.9300 


CI 8— N4 


1.344 (3) 


C5— Nl 


1.382 (2) 


C18— C19 


1.371 (3) 


C5— C6 


1.406(2) 


C18— H18 


0.9300 


C6— C8 


1.441 (2) 


C19— C20 


1.434 (3) 


CI— Nl 


1.347 (2) 


C20— N5 


1.272 (2) 


C7— C8 


1.370 (2) 


C20— H20 


0.9300 


C7— H7 


0.9300 


C21— 03 


1.2055 (18) 


C8— C9 


1.434 (2) 


C21— N6 


1.336 (2) 


C9— N2 


1.285 (2) 


C21— 04 


1.3502 (19) 


C9— H9 


0.9300 


C22— 04 


1.427 (2) 


C10— Ol 


1.2038 (19) 


C22— H22A 


0.9600 


cio— 02 


1.331 (2) 


C22— H22B 


0.9600 


C10— N3 


1.336 (2) 


C22— H22C 


0.9600 


ci 1—02 


1.447 (3) 


Nl— HI 


0.8600 


Cll— H11A 


0.9600 


N2— N3 


1.3868 (18) 


CI 1— HUB 


0.9600 


N3— H3N 


0.8600 


Cll— H11C 


0.9600 


N4— H4A 


0.8600 


C12— C13 


1.367 (3) 


N5— N6 


1.3887 (19) 


C12— C17 


1.384 (3) 


N6— H6 


0.8600 


C12— H12 


0.9300 


OIW— H1WA 


0.928 (15) 


C13— C14 


1.398 (3) 






C2— CI— C6 


118.95 (14) 


C13— C14— H14 


119.5 


C2— CI— HIA 


120.5 


C14— C15— C16 


119.54(16) 


C6— CI— HIA 


120.5 


C14— C15— H15 


120.2 
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P i po PI 

CI — CZ — C3 


m n /i p\ 
1Z1.1 / (lo) 


pip pi f Ills 

C 1 0 — C 1 j — H 1 j 


1 on o 
1ZU.Z 


p i /T> T_TO 

CI — CZ — HZ 


i i n a 
1 1V.4 


pi r p 1 p pn 
C 1 j — C 1 o — C 1 / 


1 1 o n 1 f \ o\ 
llo.Ul (lo) 


PI PO T_TO 

C3 — CZ — HZ 


1 1 n /i 
1 1V.4 


pk ( ' 1 ^ pin 

c i j — c i o — c i y 


11/1 CT /1 C\ 

134. J / (1 j) 


P/1 PQ PO 

C4 — C3 — CZ 


1Z1. / / ' 1 /) 


pn pip pm 

ci / — cio — ciy 


1 no 1 O / 1 H\ 

1U/.30 (1 /) 


P/1 PQ TJQ 

C4 — C3 — hi 3 


1 1 n 1 

i iy. i 


~\ja rn p 1 o 
JN4 — CI / — C1Z 


1 in n /o\ 
13U.y (Z) 


PO PI TJ1 

CZ — C3 — H3 


i iy. i 


M/1 P 1 "7 pip 

JN4 — CI / — Clo 


1 n/^ £. /^o\ 
lUo.o (Z) 


pi P/1 PC 

C3 — C4 — Cj 


in ii ( 1 p\ 
1 1 /.33 (lo) 


pn p 1 ~7 pip 
C1Z — CI / — Clo 


1 TO /I /">\ 

1ZZ.4 (Z) 


pi p/i o /I 
C3 — C4 — H4 


1Z1 .3 


M/1 P 1 Q P 1 Q 

JN4 — Clo — ciy 


1 1 n n ^o\ 
1 lU.y (Z) 


pr pi /) o /I 

CD — C4 — H4 


1Z1 .3 


M/1 P 1 O TJ 1 O 

JN4 — Clo — Hlo 


1 O/l P 

1Z4.0 


Mi pi c p/1 

JN 1 — Cj — C4 


1 1 n 1 o / 1 c \ 
13U.10 (1j) 


Pin pio rn o 
c i y — C 1 o — H 1 o 


1 O/l P 

1Z4.0 


mi pc / 
JN 1 — CD — Co 


1 n*7 p c p i yi \ 
1U /.OJ (14) 


p 1 o p 1 n nn 

c i o — c i y — CZU 


1 oc 1 n / 1 n\ 
IZJ.IU (iy) 


p/i ( ' < ( ■ 
C4 — Cj — Co 


ni n /i c \ 
1ZZ.1 / (1 J) 


pio pin pip 

cio — ciy — cio 


1 nc zip / 1 n\ 
1Uj.4o (iy) 


pi p/T PC 

CI — Co — Cj 


1 1 O £1 P /I \ 

llo.ol (14) 


f^)<\ pin pip 

czu — c i y — c i o 


1 on /ii / 1 c\ 
lZy.43 (1j) 


p i p-p po 

CI — Co — Co 


11/1 OT 1 /I \ 

134.0 / (14) 


"M^ p^n pin 

jn j — czu — c i y 


101 n n c\ 
1Z1 .3 / (1 J) 


PC pp po 

Cj — Co — Co 


1 np c 1 / 1 1 \ 
lUo.Jl (13) 


\K pin i n/i 
JN j — CZU — HZU 


1 1 n i 

ny.3 


Ml PO PO 

JN 1 — C/ — Co 


1 1 A nl f \ A\ 

1 1U. / 1 (14) 


pin pin i nn 

c i y — czu — hzu 


1 1 n i 

i iy.3 


Ml pa ii n 

JN 1 — C / — H / 


p 

1Z4.0 


PI PI 1 MP 

U3 — CZ1 — JNo 


1 op n /i p\ 
IZo.l / (lo) 


po p^ in 
Co — C / — hi / 


n< p 
1Z4.0 


PI PO 1 P/1 

U3 — CZ1 — U4 


1 O/l T1 /1 o\ 

1Z4. 15 (lo) 


po po pn 

C / — Co — cv 


ni c o c\ a\ 
IZZ.Jo (14) 


MP PT 1 P/1 

JNo — CZ1 — U4 


1 nn 1 n /1 /i\ 
lUy.lU (14) 


p-7 po PP 

C / — Co — Co 


1 np 1 ^ p i >i \ 
lUo.lo (14) 


P/1 PT> U11 A 

U4 — CZZ — HZZA 


1 nn c 

luy.j 


pn po pp 

CV — Co — Co 


111 O/i 1 /I \ 

131 .Zo (14) 


U4 — CZZ — HZZB 


1 nn c 

luy.j 


M1 Pfl PO 

JNZ — CV — Co 


1 o /i /i n / 1 /i \ 
1Z4.4U (14) 


Mil A POO TTOOT3 

HZZA — CZZ — HZZB 


1 nn c 

luy.j 


mi pn on 
JNZ — CV — hlv 


I 1 *7 O 

II /.O 


P/1 POO TJOOP 

U4 — CZZ — HZZC 


1 nn c 

luy.j 


po pn i in 
Co CV rly 


in o 
1 1 /.o 


TJOO A POO TJOOP 

HZZA — CZZ — HZZC 


1 nn c 

luy.j 


p.i p 1 n p~\o 

U 1 — C 1 u — uz 


11/1 "7*7 / 1 *7\ 
1Z4. / / (1 /) 


i mn poo tjoop 
HZZB — CZZ — HZZC 


1 nn c 

luy.j 


/-\ i pin mi 

Ol — CIO — JN3 


1 o /i no / 1 p \ 

124.98 (16) 


P*7 M1 P C 

C7 — N 1 — Cj 


1 no nz: / 1 i\ 
1U8.96 (13) 


p\o pin mi 
UZ — C 1 U — JN 3 


1 1 n tc p c \ 
IIU.Zj (1j) 


P*7 M1 O 1 

C / — JN 1 — HI 


1 oc c 

IZj.j 


PO p 1 1 TJ1 1 A 

OZ — CI 1 — HI 1A 


1 nn c 


PC Ml TT 1 

Cj — JN 1 — HI 


1 oc c 

IZj.j 


m p i i 1 1 1 i n 
OZ — CI 1 — rll IB 


1 nn c 

luy.j 


p^n MO "\T1 

Cy — JNZ — JN3 


111 Ol /11\ 

113.03 (13) 


TT 1 1 A P11 III ID 

hi 1 1 A — C 1 1 — H 1 1 B 


1 nn c 

luy.j 


P 1 n Ml MO 

C1U — JN3 — JNZ 


1 1 n oo c\ a\ 
liy.oZ (14) 


pi p 1 1 ui 1 p 
OZ — CI 1 — rll 1C 


1 nn c 

luy.j 


P1 A Ml TJ1M 

C1U — JN3 — H3JN 


i on 1 
1ZU.1 


r_ri 1 a P11 ui i p 
Hll A — C 1 1 — H 11C 


1 nn c 

luy.j 


"\TO "\T1 T_J1M 

JNZ — JN3 — H3JN 


1 on 1 
1ZU.1 


III 1 o P11 ui IP 

HI IB — CI 1 — HI 1C 


1 nn c 

luy.j 


pio M/i nn 
Clo — JN4 — CI / 


1 nn pp / 1 p\ 
lUy.OO (lo) 


pi i pn pn 
CI 3 — C1Z — CI / 


I 1 *7 m ^1 n\ 

II /.y3 (iy) 


plO M/1 II/1 A 

Clo — JN4 — H4A 


1 oc o 

IZj.Z 


pi i pn un 
C13 — C1Z — HlZ 


m n 
1Z1 .U 


pn M/1 I I A A 

CI / — JN4 — H4A 


1 oc o 

IZj.Z 


r 1 1 7 c 1 1 T41 ? 

V. 1 / viz — 111 — 


1710 


V- Z.U IN J IN U 


1 1 c os n 4~i 

1 1 J .U J ^IHJ 


C12 — C13 — C14 


121.1 (2) 


C21 — N6 — N5 


118.48 (13) 


C12 — C13 — H13 


119.4 


C21 — N6 — H6 


120.8 


C14 — C13 — H13 


119.4 


N5 — N6 — H6 


120.8 


C15 — C14 — C13 


120.9 (2) 


CIO — 02 — Cll 


115.48 (17) 


C15 — C14 — H14 


119.5 


C21 — 04 — C22 


116.13 (15) 


p/r pi p') pi 

Co — C 1 — tz — C.5 


0.4 (3) 


^ r ^z c^\c c^\~i rn 


-1.0 (2) 


pi p^ pi p/i 
C 1 — Cz — C.5 — C4 


0.2 (3) 


Ciy — C16 — Cl / — C12 


1 on nn / 1 p \ 
-1 /y.UU (lo) 


/—i pi p a pc 

C2 — C3 — C4 — C5 


-0.2 (3) 


N 4 — C 1 6 — C 1 9 — C20 


1 "7*7 n C / 1 

177.95 (16) 


C3— C4— C5— Nl 


-179.76 (19) 


N4— C18— C19— C16 


-1.3 (2) 


C3— C4— C5— C6 


-0.5 (3) 


C15— C16— C19— C18 


-176.42 (17) 


C2— CI— C6— C5 


-1.0(2) 


C17— C16— C19— C18 


1.06(17) 


C2— CI— C6— C8 


179.73 (16) 


C15— C16— C19— C20 


4.4 (3) 


Nl— C5— C6— CI 


-179.47 (14) 


C17— C16— C19— C20 


-178.17(15) 
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r~*A pc p/; p 1 
C4 — CD — C6 — C 1 


1 1 /">\ 

1.1 (2) 


\r1 pc p/: pq 
JN 1 — CD — Co — Co 


-U.U4 (1 /) 


p/i pc p/: pq 
C4 — CD — Co — Co 


1 *7fl /If ("I *7\ 

—i /y.4j (i I) 


xrl p-7 po pr\ 

jn i — c / — Co — cy 


1 7Q A Q (\ A\ 


\n p-7 po p/: 
JN 1 — C / — Co — Co 


— U.42 (ly) 


pi P£ pq p~7 
C 1 — CO — Co — C / 


1 *7fl C £ / 1 *7\ 

i /y.jo (i I) 


pc p/: po p-7 
CD — Co — Co — C / 


C\ TO /1 H\ 
U.ZO (1 /) 


pi p/: po pn 

c i — Co — co — cy 


-0.3 (3) 


pc p/: po pn 

cd — Co — Co — cy 


-1 /y.oz (Id) 


P"7 PO PP1 XTT 

c / — Co — cy — JN 2 


1 *7C 11/1 £\ 

—1 / J.l 1 (lo) 


p/: po pn \n 
Co — Co — Cy — JN2 


4.8 (3) 


p 1 "7 rn pi i p 1 
CI / — C12 — C13 — C14 


1 1 (1 \ 

-1.2 (3) 


C12 — CI 3 — C14 — C1D 


— U.3 (3) 


pu pi c pit 
C 1 3 — C 1 4 — C 1 D — C 1 0 


1 1 /i \ 
1.1 (3) 


pi i pk p 1 /; pn 

C14 — CI 5 — CI 6 — C17 


-0.5 (2) 


C14— C15— C16— C19 


176.80 (17) 


C13— C12— C17— N4 


-176.32 (18) 


C13— C12— C17— C16 


1.8(3) 


C15— C16— C17— N4 


177.52 (13) 


C19— C16— C17— N4 


-0.45 (17) 



Hydrogen-bond geometry (A, °) 

Cg4 and Cg5 are the centroids of the C16-C197N4 and 



D—H-A 


D — H 


Nl— Hl-03' 


0.86 


OIW— H1WA -N2" 


0.93 (2) 


OIW— HIWA-Ol" 


0.93 (2) 


N6— H6-01W 


0.86 


C7— H7-Cg4'" 


0.93 


C9— H9-Cg5 m 


0.93 


C22— H22A-Cg4 iv 


0.96 


C22— H22A-Cg5 iv 


0.96 


Symmetry codes: (i) -x+1/2, -y+3/2, 


-z+1; (ii) -x+1/2, -y+ 1/2, 



C 1 8— C 1 9— C20— N5 - 1 69 . 80 ( 1 6) 

C16— C19— C20— N5 9.3 (3) 

C8— C7— Nl— C5 0.4 (2) 

C4— C5— Nl— C7 179.13 (19) 

C6— C5— Nl— C7 -0.2 (2) 

C8— C9— N2— N3 179.82 (14) 

01— C10— N3— N2 -4.1 (3) 

02— C10— N3— N2 175.87 (15) 
C9— N2— N3— C10 -163.03 (15) 
C19— C18— N4— C17 1.1 (2) 
C12— C17— N4— C18 178.02 (19) 
C 1 6— C 1 7— N4— C 18 -0 .4 (2) 
C19— C20— N5— N6 -178.25 (13) 

03— C21— N6— N5 2.6(2) 

04— C21— N6— N5 -177.00 (13) 
C20— N5— N6— C2 1 -177.52 (14) 
Ol— C10— 02— Cll 8.4(3) 
N3— C10— 02— Cll -171.5(2) 
03— C21— 04— C22 -4.5 (2) 
N6— C21— 04— C22 175.15 (16) 

1-C17 rings, respectively. 

R-A D-A D—H-A 

2.15 2.9426 (18) 154. 

2.19 (2) 3.0773 (17) 161.(2) 

2.60 (2) 3.2217 (14) 125.(2) 

2.17 3.0087 (17) 166. 

2.85 3.594 (3) 137 
2.74 3.537 (3) 145 
2.92 3.555 (4) 125 

2.86 3.796 (3) 125 



-z+1; (iii) -x,y-\, -z+1/2; (iv) -x+1/2, y+3/2, -z+1/2. 
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